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CHAPTER I
THE PROBELEM AND ITS IMPORTANCE

There exists in Montana a large quantity of lodgepole
pine (Pinus contorta var. latifolia Engelm.) which is not
being fully utilized at the present time. The possibility
of utilizing this timber resource of Montana for thie produce
tign ozApaper pnip§ wi1I bé,ganﬁidere& in}this'éaper.;

THE PROBLEM
It wes the purpose of this study, (a) to investigate
the suitadility of lodgepolse pine as a source of wood from
which to manufacture paper pulp; (b) to investigate some

areas in the lodgepole pine region of Montana for the estabdb-
lishment of a pulp mill.

IMPORTANCE OF THE PROEEEM

’ '$ﬁ in@fﬁﬁsing‘ﬁﬁﬁﬁanfiﬁﬁ of paper pulpzcambined with
a deyleﬁion of timber resources are causing & pulpwood®

procurement problem in the United States.

1 Paper pulp or pulp is used in this study to mean a
material manufactured from wood which is used in making paper
and related products, The various types of pulps are
descrided in Chapter II.

2 Pulpwood is any wood which is used in making pulp.
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World pulpwood outlook, The world's pulpwood supply

may serve to emphasize the national situation. The recent
conference on world pulp ﬁrablems, held by the Food snd
Agriculture Organization of the United Nations, was in
unanimous agreement that no pulp factory should be built
without baing assured af a eanﬁinnnus suyply oi raw materi-
als based aa suat&ineé fewaat yiel&. %hﬁ enly areas of the
vwerli whieh eaulé inaxsasn galymae& pro&uatian wiﬁ&out
sarioualy depleting their fﬁrests are Kcrth,&meriea and the
U.S s.a. (14)

Kational E Ewoad sngglz- Bﬁzlgéég many cf the
menufacturing plants in the older pulp and paper producing
regions of the United States faced a major timber supply
problem resulting from overconcentration. In the New
Englanﬂ ﬁid&la Atlantic, anﬁ‘nake $tatea the supply of
snitabla raw material waa ina&aqnate to maet ths damands._1v
Even in th@ S@uth au&,t&a Paaifsc xbrtkwsat tha supgly at
suitable apecies was heoaming critical &no ta aterceneentraﬂ
tion and competition with other timber using industries. {5)

The United States Forest Service has estimated that
the pulp requirements for 1950-~1955 will call for five
million additional cordsd of pulpwood annually over that

3 A cord is the amount of wood contained in a stack
which is four feet high, four feet wide and eight feet long.
The cubic feet of so0lid wood in a cord varies from eighty to.
one hundred cuble feet.
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amount eut during the peak year of 1944. (11) This repre-
sents & 20 per cent increase in raw material consumption. Ax
estimated seventeen million tons of pulp mey be needed in
1955 for paper meking alene., (6) This compares to a total
production of twelve million tons of pulp in 1947. (2)

) &he ﬁnitea States 13 and has been autting mare tiﬁbax
?ct saw-timber sise,than is being replaae& by grewth»»
:present ?G 2 par eant a! the pulpw@a& eut in the'ﬁnited
fStates fs obtained from trees of saw-timber size.t {11) any
utilizatien af 1a&gepalo pine whiah m&y be aacemplishsa will
probably inalude a 1argar pereentage of small sized material
and would, in addition, relieve some of the drain on more
heavily exploited species.

Laeal;pulpwood supplys In the wood supply economy of

Kbntana, tha increa&edﬁuae ar lodgepele pine would be even f;
msrc éesirable. ?he ﬁcrthern Rccky Mbnntain.?orsst aua Range
Experimant Statian\af tha Unitea Statea Forest Serviea has

eatimatea that the present allowable annusl cut of 1odgepole
pine in Montane is 155,000 M.b.f.° of which omly 27,000 M.b.f.

4 Sawetimber refers to trees of sufficient size %0
produce lumber, This size varies with different species and in
different parts of the country.

S In this study, the standard abbreviation of M.b.f. is
used to represent, "thousand board feet log measure.®™ The con-
version factor of two cords per M.b.f. is used, (7)



are being cut annually. (9) With the appliecation of
elementery principles of silviculture made finaneially
advisable by a market for lodgepole pine, the response of
this species in growth rate would give higher future yields,

Other sdvantages to local economy will be considered in the

discussion of pulp mill establishment in Chapter g;
SOURCES OF INFORMATION
The referenced and quoted material in this study was
obtainsd frem boeks, pamphlets, ana o%her pnblicatiana. Snmn«
,infarmatian was also obtainaa fraw persenal interviews and '

the personal ceorrespondence of the suthor. A list of these

sources of information is contained in the bibliography.



CHAPTER IIX
PRESENT PULPING METHODS

A brief discussionn of the most common methods of

pulping and the types of pulps produced by them will help to
determine the pessibiliﬁiesaailihe,use{o@ lodgepole pine.

THE SULPHATE PROCESS

The: sulphate or kraft préeeés of pulping is a chemical
‘pracess whieh has been,nse& prineipallx in the eanrersion at
'jack pine (?inna bankaiana Bamh.), and the seuthern pines. |
About 45 per cent of the wood pulp produced in the United
States in 1947 was sulphate pulp, which accounted for about
49 per cent of the total pulpwood consumption far that year. (2)

This is an alkaline methnﬂ ef pulping. The active -
.ehemiaala useﬁ are cansti& aoda ana sedinm,sulphi&e. qug.;5:~
@higs are aaokeﬂ 1n a selutian at these chemisals. The 11gn1§,
an& other binding matarials are remnved with tha cooking
liquor, leaving only the wood fibers which are used in making
the paper. The process received its name because of the use
of sodium sulphate in renovating the cooking liguor and can be
used in the conversion of almost any wood. Most sulphate pulp
has been bleached when needed for making newsprint and high
quality papers and boards. In 1947, 20.6 per cent of the
sulphate pulp produced in the United States was bleached. (2)
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sulphate pulp produced in the United States was bleached. (2)

THE SULPHITE PROCESS

The sulphite method, (sometimes spelled sulfite), is
also a chemical method of conversion of wood to pulp. This
praeess has been usa& mainly*with saeh speaiea as. ths aprunes,
fira, an@ hemlaeka.v In 19&? 23.2 par eent af the waeﬁ puly
’pro&uae&,in tha Eﬁite& Statea waa salghite>§uly. 1(3%2;5;‘-ta
| o ?ho mast semmen teahniqua used 1n the sulphite process
via«te conk the wee& in,tha faxm of ch;ys, in a aolutian et
'ealeiuw bisulphite anﬁ suiphnraus aciﬁ. A yisI& of about 45
per cent pulp by weight of original wood is obtained. Other
methods developed recently have been: (a) the use of ammonia
bace sulphite acid; (b) the use of sodfum base sulphite acid;
and (e) the use ar magnesium basa aulphite acid ea&king
liqu@xs.v (29} Ebst af‘the sulphite pulp pro&naeﬁ is bleaehe&?

tiasues and athex high quality papers. .
THE GROUNDWOOD PROCESS

The groundwood process is a mechanical method of pulpe
ing wood, The barked wood is ground on a grindstone which
hes been especially dressed to give a grinding action. The
yield of pulp is approximately 90 per cent based on the raw
wood weight. The pulp is inferior and is usually mixed with a



longer and stronger <fibered pulp such as sulphite pulp or
sulphete pulp. The pulp is usually manufactured into news-
print, groundwood papers, or some types of wallboards. Many
woods can be used in the groundwood process but the lighter

colored, long fibered species produce better pulp. The
pewez aﬁnsume& in gxinﬁing the wood is an 1m@eet&nt taatax
in thia prneass§ | S AR - g

‘rﬁx* SODA PROCESS AND MINOR PROCESSES

s fha saaa pracess is a ehgmie&l precaas whieh is‘nse&
Htor the reductian of short, fihsre& hardwoods. Ehe pulp is
bleached to 2 high degree of whiteness and is used in the
manufacture of book~paper and envelopes, usually in mixture
with some leng fiberei pulp.

, | &h@ra are several semi»ahamisal praeessae; %hssw
acnsist ef gartial &ig&stian af the ahips with ane mz tha |
ahamiaal lignora aaa~then grinding‘the seftenea ships |
mechaenically. 7Yields up to 80 per cent are obtained and the

pulp is used in eoarse paper and board manufacture.



CHAPTER III

PREVIOUS INVESTIGATIONS IN USING
MONTANA LODGEPULE PINE AS A PULP SPECIES
Up to the time of the wood shortage of the last war,

there was 1ittle thought givan o the estahliehment of puly
or papar milla usins 1aagapale pine in xanﬁana.. Beiare thet
,ti&e; the only inreatigationa ware conearnedxxainly with tha
fusa of other species. | | |

| In 1926 the Knite&,States ?orast Sarvice maée an
:inveatigatien as ta the possibilities tor the establishment

of & pulp and paper industry in the Fla thead region of Montana,
It was the purpose of the Forest Service to offer large blocks
of timber for sale as an inducement to a potential pulp mill.
(45 4 the stanas eonsi&ered 1n thzs preyased seale, enly 5 per
cenﬁ were 10&g9pola pina. Engelmann spruee (Pisea engolmanni
(?arry) Engelm.l, ana alpins fir (Ahies lasieearya Eﬁtt.) made
up 70 per cent of the stands involved. The timber that the
Forest Service offered for sale was estimated to contain about
540,000 M.b.f., 63 per cent of which was made wup of’dasirable
pulp speeles. The stumpage price asked on the pulp species
was $¢50 to $1.00 per M.b.f. Logging cest was estimated at
$12.28, per M.b.f. (10) However, no one took advantage of

this opportunity.
The Inland Empire Paper Company of Millwood, Washington



has made experimental runs of lodgepocle pine from time to
time during the last thirty years. These tests were made in
their sulphite pulp mill., Most of the tests were maede in

times of wood shertages such as were experienced during the
two wars. The lodgepole pine did not prove satisfactory in
ﬁhesa tests. {2&3

| In lgélgﬂg aﬁ&&y af the pulp anﬁ papar mill.poasibiliv»
ties in the nor@harn Re&ky‘ﬁanntain ares was made by E. F.
Rapraegar (13} at the Korthernkaacky ﬂbuntain Ferest ani 7
VRanga 3&periment Sﬁatian. @his stuﬁx waa conearna& mainlx
with the use of Engelmenn spruce, white heteraphylla

{Rafn.) Sarg.) in the making of sulphite pulp. He coneeded
the possibility of using lodgepole pine in making sulphate
pulp, but gave a negative view of the sulphate praeasa in

I&nwtana.; Ha eenaXuﬁe& that a aalphiﬁ« pnly milx nsing Spruna,

zir, aaa hamlo&k was !easibla nnﬁer &eangmic sanﬁitiana aa

they were at that tima.' E

During and since World War II, an investigation hsas
been carried omn by the Idsho-Montana Pulp and Paper Compsany.
This 1s a regional group that proposes and is presently pro-
moting the establishment of a sulphate pulp mill in western
Montena. This company plans to use seversl species of trees;

however, lodgepcle pine will be the major one used. (7)



CHAPTER IV

PREVIOUS EXPERIENCE WITH, AND
ADVANTAGES OF, LODGEPOLE PINE AS A SQURCE OF PULPWOOD

Lodgepole pine has been used both commerically and
experimentally as pulpwood. An investigation of the results

of these tests an&wﬁxgsﬁiéwﬁoﬁﬁgiﬁbé,iﬁ{ﬁhté;chﬁgﬁe:f

3HIEEEX& 0? Lﬁbéﬁ?ﬁﬁﬂ ?IXE ?0
EKIS?IN@»&IEL& o

hipment in eerﬁwaaa; form. At present the shipment

at‘laﬁgapela/pine ta existing ‘mills is ‘the only'uiilization
of this species as pulpwood. An estimated 75,000 cords are

being produced anmually in Wontana as of 1949, (1) Starting
with less than five thousand eords in 1943, the shipmanta had
1nsreaaa& to an estimatad Tifty thausand cords in 1946. {zzb)
nmt of thia 1@&@@&1« pine :p‘alpwooé. was e'at in the easternz
part ez'ubnxana &nﬁ shigpad to pulg milia in.wiseanain. Betat&-
Eebrwary, 19&?, ssme Iaﬁgupele waa shipps& east te tha

1cer&waed is wood in the form of short bolts, usually
around one hundred inches long and measured in cords., An
overrun is given to the mill through the addition of two
inches to each four feet of length of the bolts.

zEaatern Montana as used in this study, means Montana
east of the Continental Divide,
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Wisconsin mills from western Montana but a2t that time the
freight rate on such shipments was inereassed from $10.00 to
$15.00 per coerd. Due to this inerease, pulpwood shipments
to the east from #esterniﬁbntana were discontimued. (34)
Most of tﬁa lodgepole pine shipped to Wisconsin was used in
the. manufaatnre of s&lph&te with a small aaaunt nsea in the
m&nnxaeﬁnru er snlphiﬁe gulp. {23}

e

‘smzmnt a8 loose or balaé. 12&., m’:é shipment of

1oose pulp chips &oes net seea to be an economical proaedure.
,A earlea& of" 1oose, grawity aet@le& pﬁlp ehips esnmains 4&
per eent less s0lid wood than the same car filled with solid
pulpwood, (13) Thus the shipping costs, already a limiting
factor, would be increased.

The shipment or hydraulicaily baled,chips offers -
hetter possibilities.v Bale& ehips migh% be sqnal iﬂ valume;
af aaiiﬁ maa& per earlo&& te sor&wno&.; Bua ta the cast of
baling, thi& methoﬁ wonld he eeanemically aavisable only it
large wolumes of waste materisl which could not be shipped
otherwise were available. (13) Neither of these methods
have been used in the past and since no large volumes of
lodgepole pine are available in a waste form, this methed of

utilization will not be considered further.
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SUITABILITY OF LODGEPOLE PINE
IN THE VARIOUS PULPING PROCESSES

The sulphate process, Lodgepole pine has proven very

satisfactory for the sulphate process., The best evidsnce of
its suitability for this method of pulping is the price that
is being g&id forzledgapela pine by aills iﬁ wiscansiny At
?the pressnt tims th& aterage priee per cer& deiivereé ta
Wiscansin milla is %30 as {86}. This aampaxes ta an averagu
of $23 10 per eord paid for all pulpwao& 1n Wiscensin 1n
:Igé?.‘ {25 ST g T

Numerons axpariments on the sulphate pulping of
lodgepole pine have been carried out, (21,27,28) These
tests have shown that a satisfactory sulphate pulp is obtained
Irom lodgepole pine. In eomparative tests uﬁing spruﬁa gulp
as a a%andaré loagepale pin& galg haa heen,aqnax in strengtk
an& in blsaehing qnali%ies. Sﬁiphata gulg frea 1ﬁdgapole~pine
ia suitable for all thz types of p&pera an& boaras fur whieh |
sulphate pulp is normally used.

Engelmann spruce and Douglas-fir (Pseu&otsuga taxifolia
(Lamb) Brit.), are also suitable for sulphate pulping and the
availability of these species will be considered in determining
the possible locations of pulp mills,

The sulphite process, The sulphite pulping of lodgepole

Pine is more difficult than sulphate pulping. The Forest
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Products Laboratory of the United States Forest Service at
Yadison, Wisconsin has done considerable experimental pulp-
ing of lodgepole pine by the sulphite method.

The results of tests made in 1920 by the Forest
Products Laboratory indicated that lodgepole pine was suit-
able for pulping by tha 3u19h1te method, The results of
thaaa testa are summarizaﬁ‘as rellewa:'

canveraion ";:' Ra&neea rea&ilyr o ‘
Unbleached pulp: Excellent color, fine fibred, very
strong, sometimes somewhat pitchy;
easily bleaehad. Yields 45 te 50
per cents . . i
10 to 20 per aent.

" News, wrapping, goak énd high-gra&e
printing papers.

Bleach needed -
Uses of pulp

LU

Further experiments were made during 1949 at the
Forest Products Laboratory. Hasily blesoching sulphite pulp
was made with satisfaetorily low sereening rejects. The
unhleaahea pulps, hawerer, asntaina& eensiéerable«amnunts of
‘&arkvfiber hunﬁlaa, which were rea&ily bleached.; ?h@lstrength
»az the pnlp‘was~scmewhat 1e§s.than that of sgruaeAsnlﬁhite:
pulpe. The gﬁlpa had ether=-solublility values sufficiently high
to indiecate the possibility of pitch troubles. (28)

The Inland Empire Paper Company, a sulphite mill,
concluded that the pitch in the lodgepole pine tested would

cause trouble. The piteh, while seemingly of no greater

Wells, Sidney D. and Rue, John D. The suitability of
American woods for paper pulp. U.S. Department of
Agriculture Bulletin 1485, 1927
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volume than in Engelmenn spruce, doés not come out of the
pulp as it does in the use of the sulphite pulp woods. (24)

In determining the most suitable type of sulphite
oooking liquor, the Forest Products Laboratory concluded
that the usual calcium base sulfite process would be
fairly satisfaetory for lodgepole pine. Better pulping
would probably be obtained by the use of a soluble base
s&lphite acid, such as sodium or ammonia base acids. Two
companies in the ﬁnited States are uﬁing ammania base aeia
in pulping. These are, Rayonier Incsrporatea of Skeltan,
washingtcn, ané Th& Eaatarn curparatian af Bangar, Maine,
There are no American mills using sodium base sulfite
acid. (29)

The Coensolidated Water Power and Paper Company of
Wisconsin Rapids, Wisconsin, has done some sulphite pulping
of loﬁgeyals yine in their sulphits mxll,_ They found that
lodgepole pine was eceked with gaa& s&ceesa. The strengzh of
the pulp was on & par with spruce aulphite pnlp. ?ha ﬁ&xpvma
blezched to a high brightness with a lower chlorine consumpe
tion than for regular sulphite pulp from other coniferous
woods. Secreenings were roughly twice as great as for spruce.
The pitch content of the unbleached pulp was rather high. (31)

Although in some ways lodgepole pine would seem to be
suitable for sulphite pulping, there are indications that some



15
trouble is to be expected from pitch. Piteh present in
pulps mey interfere seriocusly with the operation of the
paper machine and also lower the quality of the paper.
Extensive paper-making trials and investigations of ways to
get areund the passible piteh traubles-wonld be needed
hawever. before the praénﬁtion easts, as axfeeﬁad by pitah,
,aan;élbqbdetermined. (36}

7 "lndugxas~fir is unsaﬁisfaetarily pulped by the sul-
phite process. (39) This fact will be an imgortant »
?consiaeration in the determination of the type of pulp mill
to establish since Douglas-fir is the principle associate
species of lodgepole pine in liontana.

The groundwood process. In 1947, the Forest Products

Laboratory conducted some grinﬁing tests on graenveut an&
jstan&ing daad laagapale pina from ﬁontana,; Results o: thcse
tesﬁs.indicataé that pulps of gag@nstrangﬁh eaul&vba,proauae&
at moderate energy consumption from eithér»tha dead a green
lodgepole pine. The green wood produced slightly better pulp
than the dead wood, The energy consumption had about the
same range as the power requirements of spruce. The pulps
prepared from the lodgepole pine had higher average strength
then the average of a number of commereial newsprint grade

groundwood pulps. (15)



16

The Consolidated Water Power and Paper Company con-
cluded, from tests on the groundwood pulping of lodgepole
pine, that it compared well with spruce. The strength and
power consumption in grinding were equal to spruce, although
the brightness was a little lower. (31)

PHYSICAL CHARACTERISTICS OF
LODGEPOLE PINE comeﬂ T0 ALL PULEIKG m&on&

Lodgepole pine has several charactériatiss whioh
inerease its value as pulpwood for any of the pulping pree-
esses.. ﬁbntana lo&gapele pins has a smooth straight Ierm
whieh makes it possible to get ninety-six to ninety-seven
cubie feet of solid wood in a cord, as compsared to eighty-
seven cubic feet of solid wood in a cord of Wisconsin jack
pine, a common pulpwood species. (1} Lodgepole pine has a
relatively thin bark which makes it‘'more suitable for
pulpweo&.w (23) o A

Qhe length of the tibers of lodgepole pine are about
the same as that of jack pine. (21) The diameter of the
fibers of lodgepele pine however, aie greater than those of

Jaek pine, This is a desirable paper meking quality. The
Thilmany Paper Company of Kaukauna, Wisoconsin, has taken
advantage of this greater diameter, which increases the

toughness of the pulp, in the manufacture of a glassine
peper. This peper is subjected to a polishing process in
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in which the fibers of lodgepole pine have stood up better
than jaeck pine. (23)

Another advantage of lodgepole pine has been ths suec~
cess in pulping dead trees. A number of pulp eompanies are
accepting up to 40 per cent dead material in their pulpwood.
(82} Rasu&ts of tests aen&uetea>at the??nrest Erudueta
3&bazatary dnewea a greater yiel& tar thu &ea& woeﬁ than tho'
fgreaa woaa, apgrexim&tsly'éé par uan& at the éry'wsight ror
tha aaa& woea camgarsd to 42 pex cent far tha green waed., ;
Thera was small loss in the strength praperitias ot the &eaa‘
wood even where a relatively high percentage of decay was.
present. Test material containing as much as 28 per cent of
advanced decay still possessed 88 per cent of the bursting,
98 per eent ox te&ring,y?Z Qer caut af the tensila &nd 95 parl
esnt ot the fal&ing atrength,oi that ar\green~cnt woa&. (20)



CHAPTER Y

THE ADVANTAGES IN USING
LODGEPOLE PINE AS A PULPWOOD LOCALLY
RATHER THAN AS A RAW MATERIAL FOR EXPORT

Since there are large amounts of lodgepole pine being
shipped to Wisconsin mills at present, it must be determined
whether this is the best method of utilization &s compared

to the establishment of a locel pulp mill,
PULPWOOD EXPORT

At the present time the average price paid for lodge~

pole pine delivered at the mill in Wisconsin is $30.00 per

cord. (26) The cost of transportation by rail from eastern
Montana to these mills is $14.25 per cord. (25) This leaves
about $15.75 for stumpage, logging costs and profit. The
?5,?@6 cords shipped last }éartiﬁ&ieatesthat;theré is a-
sufficient margin for stumpsge and profit at this price.

In 1947, the average delivered price for pulpwood in
the United States was $17.83 per cord. The average delivered
priee for pulpwood in Wiseonsin was $23.10 in the same year.
(2) These figures may not be compared directly to the $30.00
presently received for lodgepoele pine because of the different
years involved; however, 1947 was not a low price year for

pulpwood and some comparisons may be made. It can be seen that
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$230400 per cord is a marginel price for the Wisconsin Mills
and it is questionable how long they can afford to pay that
muche.

A freight rate whieh nearly equals the average

delivered price for pulpwood in the United States will limit
the &msnnt of la&gapala pine used by the wisaonain mills. o
anly,]f}

i ”*iﬁ, The G&ﬁsoli&at«é,ﬁater Power and. Paper Company haS,useé

"1Li£.the high &rana- L

part&tion aa&ts. (31)

Thﬁ pulp industry. The shipment of pulpwood does not

offer the advantages to the local economy that a pulp indus-

try does. Besldes the general increase in prcsperity that

- ,nggéigénsgxy}pr;ngﬁ.;a.an ares vaigﬁxgﬁmgll otf&ra~ﬁﬁh§£f;3]f}iif

g ’ik'palg/milv,graviaassemyleyment in aonsi&urabla ‘
' qnantity. A one ‘hundred ton pulp milll wauld require the
services of approximately three hundred employees, including

those engsged in the logeging. (13}

1 In the diseussion of pulp mill establishment, a one

hundred ton pulp mill will be used as a standard and means that
one hundred tons of pulp are produced daily. This is the
smallest unit normally oonslidered economical,
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A pulp mill also offers regularity of employment
gince the nature of the technicsl operations are such that
it does not pey to run the mill at intervals. (13} Due to
the large invesiment and the size of the establishment
necessery to grc&uea pnlp, there is more permaneney to a pulg
‘apsration %han mﬂst wna&-nsing inﬁastrieatjfvif» :‘_‘  |
” ' ?ulp mannf&iture ntilizes the timher m@ra eempletely
;than aﬁy ather l&tga~$ca1e metha& af timbar utilizatien. Gnl
most timber grewing sites in K@nt&na there is nat much hope N
,fsr pxaatiazng intsnaivs forestry as a aammaraial un&ertaking
unless a pnlp 1naustry is present to utilize the smaller
sized material. (13)

In the management of many of the timber stands of
¥ontana for the production of saw-timber, a higher degree of
m&n&gement eauld be acscmplishea at a 1owar eaat ir & markst
wers available far ths smallsr txees.'» pulg mil& woul&
mrnish this market. S | L 5

%ha g&pex 1n&ustgx. The'gﬁestién of the é&visaﬁility

of establishing an integrated pulp and paper mill in Montana
yill not bs included in this study. The marketing of a paper
product is & complex economic problem. However, there are
indicaetions, based on transportation costs alone, that a
paper produet could be marketed in competition with other

produeing areas. With most types of paper a comsiderable
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amount of cross shipment oeccurs between producing regions,
indicating that transportation costs are not a limiting fac-
tor. The Pacifio coast ships newsprint by rail to the
Rocky Mountain region and Canades ships newsprint to all
perts of the United States chiefly by rail. (6)

( In eomparing pulp mills with 1ntegratea pulp and
‘yapex mills there are %wa fa&%ers that are signifieant‘:
'Freigﬁt rates in ganerai have heen lewer an gulp than on
‘gaper ‘because of the lower value of pulp ‘and the larger ’
tonnages per railreaﬁ ear when shigpzng gulp, Seaanﬁly, in
the ?aeitie K@rthwe&ﬁ, pratits ‘have been greatar for pulp B
mills than for integrated mills. (6)

For these reasons, this éapert will eonsider only
the problems Qf pulp mill establishment, At any rate, a pnlﬁ
mill would be necessary before the question of paper mill
esteblishment would be important.



CHAPTER VI

DETERMINATION OF THE TYPE
OF PULP MILL TO ESTABLISH
Before considering the problems of establishing a
pulp mill in Montans, the type of pulp which would be

pra&ﬁee@;mﬁs§ §a determined.

Lodgepole pine is suitable for the making of ground-
waa& pulp. Kawevag, grannﬁweoé paly is anly about haxx a8
veluable as the other types. (2] This definitely limits
the distance %0 which groundwood pulp can be shipped.

Even if the pulp were converted locally in an integrated
mill, the resultant newsprint and groundwood papers made
_fram,graunawaaa pulp are relatively low 1n valae, tnns }
Vliwiting ﬁhe distance te whiah the papex pra&n&ts euﬁli be
shiype&. 4%03% ai the gravnﬁwuu& pmlp pro&uaad in thia
eenntry is mada in integrat&ﬁ mille that are 1eeatea clasa
to the centers of population. (13)

The best prospect for expansion of newsprint pro-
duction seems to rest with Canadian mills. ~Canade has
large supplies of cheap wood and, because of the United
States tariff on other types of papers, mills in Canada can-

not readily shift to the production of other paper grades.{6)
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A SULPHITE PULP MILL

As shown previocusly, lodgepole pine has proven fairly
satisfactory as a pulpwood species for the sulphite process.
The greatest shortage of timber in the United States has
been in species which are suitable for sulphite pulp. Howe
ever, siﬁsé there are production problems relating ta;thg
sliminatipn;er‘pitéh=in lodgepole pine pulp éhiah have not
been solvéd,at thd’prQSQnt’fiﬁa,_it would be of ﬁe impor&
tance to discuss the prasentyutilization by this method.

The remainder 0£itha‘&is¢uaaioﬁfwill'thérefér?, ve
concerned with the sulphate proeess; however, if the
sulphite method are solved in the future, it will probdably
be the most advantegeous type of mill to establish. The
main conditions that would determine whether or not it were
economically a&visablc to establish a salphata mill wuala
also govern the establishment of a sulphite mill.:

A SULPHATE MILL

Lodgepole pine and the Douglas~fir and Engelmann
spruce that occur with it in Montana are all suitable for
the manufacture of sulphate pulp. The competitive status
end problems of a sulphate mill will be taken up in Chapter
VII, but there are several factors that point to the
superiority of a sulphate pulp mill fer Montana,
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The market demand for sulphate pulp has been suoh
that its price has, in some years, compared favorably with
that of sulphite pulp. In 1947, blezched sulphate pulp
was sold for an average of $145,30 per ton compared to an
average price of $125.36 per tom for bleached sulphite. (2)

The averaga cost ot pre&ucing salphate ynlp has been
13@&» than ﬁhe oest af pra&u&ing salphit@ palp in tha ‘same
pr@éuaing regiaﬁa. ﬁh@ avnraga easﬁ st pxa&nain&'ann }x— 
bleached sulphate pmp in the Leke States and the Pacific
Northwest in 1946 was %59.63 pex. tan.A The. avaxage cast sr
praﬁncing<unhlaaohe& sulphiﬁe gulp in 1946 in the same =
regions was $55.23. This relationship has held since 1930,
when the sulphate method efpnlping esame inte general use.{"
(6)

The amaunt of aulphata pulp baiag b&uaehg&,has -
inareaae& gwaatlx in~ree&n& yaars. (6} fhia in&ieataa the
mi&ex uae ta whiekkbxaaeha& snlyhats pulg ia bging yut, ‘
replaaing ﬁha scaraar aulphiﬁa'pulp.' thvprinaipla'aetact
a8 a printing paper has been overcome with the development

of a satisfactory bleaching process. Sulphate pulp is now

being used for many types of papers which previocusly were
made from sulphite pulpe.



CHAPTER VII

THE COMPETITIVE POSITION OF
A SULPHATE PULP MILL IK HONTARNA
If a pulp mill is to be established in Montana and
the resulting advantages gained by the local and national
economy, then there must be an opportunity for profit te
the investors in éueh a mill, Since'acfnal production
qpsts‘were not aeterﬁined in this sﬁa&y:‘sbﬁéféoépgggégﬁé

with aiisting produeing regions will be made,
WOCD: COSTS

The mejor consideration for conftinuing production
of pulp is the wood supply amd its availability. In the
competitive production of pulp, comparative wood costs
are the most important factor to long-run success or
failure as'mills.oi areas withklow'éost wood hatevan over=
whelming,pro@uetiqn,aév&ntage, (6) .ﬁegion&l differences
in pulpwood coafs are priﬁarily a reflection of the
relative scareity of wood suitable for pulping. Figures
on supply to be given in this studyl demonstrate the
natural advantages of gquantity and accessibility of wood

that could be gained by a pulp mill located in Montana.

1 Chapter VIII, The Local Wood Supply Availadle for
a Pulp Mill,
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TRANSPORTATION COST3

The pulp produced in a Montana mill, will, of
necessity be shipped long distances and transportation will
be a large proportion of the costs involved,

The most important development in the transportation
problem of a prospectiva Montana pnlp mill has baen the
great relative ‘rise in watex ratea as againsk rail rates‘in.
gulp shipmenﬁ. As a result %he prewar relatianship between
rail anﬂ watar movements of pulg and payer has not been
rresnmad. A mnch smaller parcentaga of the total tonnage of
pulp than termerly moves hy water irom the proyortian goes
by rail. If the present relationship between rail and water
rates continues, the advantage of tidewater sites would be
meterially reduced, and a considerable incentive would bde
provided to establish pnlp mills 1n the Roeky Mbuntain States.
(6} ,

ﬁssuming that an aquitahle freight rate wonld be
abtainea on pulp produaeﬁ in.MQntana, it is obviens that’ 1:
Oragon and Washington mills® continus to ship pulp dy rail
through the Rocky Mountain area, a treansportation advantage
might be attained by a mill in Montana.

2 Oregon and Washington mills produced 59 per cent of
81l domestic pulp sold in the United States in 1948, (6)
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A sulphate mill in Montana would also be in competi-
tion with the Southern States where the greatest amount ef
sulphate pulp is produced., The sulphate pulp produeed for
market shipment by the South is transported by water to
North Atlantic and New England States and by rail to the
Central and Lake States. (6) Some portiens of this market
fsnsh aa %isaon&i& an& ﬁinnesata, are neaxew te ﬁbnﬁana than
‘ta the $vath aa&/wsrt an aq&itabie !reight rate establi&hgé,
,& ﬁbnxana mill w&ula mea% Sauthern ecmpetitian. i o

The general eampetitivs pasitlon of & kgniana pulg
mill with Saaﬁka%a aills migh§ he shawn by saae camparisens.é
Prefits on sulphate pulp have been appreciably higher on the
West Coast than in the South. (6) This is true even though
the distance from markets is greater for the West Coast
mills and may be explained by the lower prednction costs on
the %est Goast. - West eeasﬁ au& Sautharn~mills have maﬁe f
ecnsiﬁarably greatax pratits 1n the manafaatura af sulphata ?
gn&g th&n have mills in the Korthaaat~or Eake St&tas¢ (6)

PRODUCTION COSTS

The competitive position of a Yontana mill would alse
depend on production costs. The obvious factors of wages
and cost of raw materials are not necessarily the deciding
factors. The Pecific Coasst has attained a lower production

cost per ton of pulp then the South in spite of higher wages
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and costs of raw materials. This low cost has been attained
through the use of improved machinery and the greater
efficiency of labor. (6} The competitive position of a
Montena pulp mill would depend on the affiéiency attained in

_production.
Ws;

g ?hs iuﬁura marke% tsr sulphate gnly appears tn be
ggaéé. Several ecmpanies on ‘the West Coast are in various
stages of planning or construatien nt sulphate milla. {12)
It is expeeted tha% ahipments ef‘sulghate nulu frem the>@est

caast will inarease. (6)

Exp&nsion of markets. The realized and projected

expansion plans show that the need for and ability to pro-
duce more pulp in the United States are likely to eentinne
atreng. @he largnst 1ﬂareasa$ ara expeatad far a&lph&ta
u&lg an& payerbaard.; ?ha pxeseat 3x§3nsion plans far thsﬁ
pro&uctiaa of pnlp in the ﬁnitea states will be insuftiw
sient ta'balanee the edded requirements for paper

produetion. (6)

Reduction of imports. In 1948 our imports of
unbleached sulphate were 7 per cent of requirements. Imports
0f bleached sulphate constituted 21 per cent of total con-
sumption. Canada supplied the largest proportion of bleach-

ed sulphate and Sweden furnished the largest proportion eof



unblezohed sulphate. Norwey and Finland also exported
sulphate pulp to the United States.

It is expected that our imports from Burope will
decrease due to decreasing wood supplies and increasing
consumption in Burope. (6, 12) The World Pulp Confer-
ence of 1949 estimated that Burope wculﬁ have & deficit_
of pnlp by lﬁ&ﬁ. (1&} Al&h@ugh 1m@arts from sanaaa ara
axpsate& to ramain taxrly eonatant ﬁha &eerease of |
imysrts from Europa may turther davalap the market for |
damestieally prednsea pulp. (12) o 7

?he mi&al@ weﬁtern stateﬁ of Wiaeonsin, Kinnesota,
¥iehigan, Illincis, Indiana, and Ohio had 206 paper mills
operating in 1940. One hundred and fifty of these paper
mills purchase all of their pulp and these are potemtial
customers for a Montana pulp mill., (17)

It i& expaate& that tha fntura priea far pulp in
tha ﬂhited States will inareaae &ua to & dealining waoa

supply. (12)
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CHAPTER VIII

THE LOCAL WOOD SUPPLY
AVAILABLE FOR A PULP MILL
Since the wood supply is the most important consid-
eration in the establishment of a pulp mill it is necessary

to determine whagq1a,auffi¢ienﬁ snpplylexists ig_Kbnﬁaﬂg;
COMPARISON OF EASTERN AND WESTERN MONTANA

| Qﬁéwléréesf emount and also the gréatéat concaﬁtrég
‘tians of ladgepela pina in ﬁbntana eceur aast of tha o
»centinantal Diviae. Eaatern ﬁontana is alss nearer te the
markets. In establishing a freight rate for pulp produced
in Montana, some differential may be made at the vieinity
of the Continental Divide, as has been done on shipment of
pulpwoo&.

L éncﬁhsr aavantage thet ths eastern stanas af Io&goﬁ«
pa&e pins have ag a gentinuing source at pulywoo& snpply 1s
that moat af the sawmills in Kentana, both large and small,
are loeated in the western part of the state. These mills
contribute an additional drain on lodgepole pine as a source
of lumber, ties, and poles. Although these mills are not
utilizing much lodgepole pine at the present time, it is
possible that with the depletion of ponderosa pine (Pinus

ponderosa Doug.), western larch (Lavix occidentalis Nutt.),

and western white pine (Pinus monticola Doug.), increased
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cutting of lodgepole pine may take place.

Table I indicates how the supplies of all species,
including those that could be used for pulp, eompare in
eastern and western Montana,

Present drains on the supplies, through cutting, show
the c&mparatively small utilization of, and competitian for,
the specias ax yrimary inxaraat ta»a potential pulp mill in
-sastern xontanaa In aamparisan, thaxe s a ralatiraly
cample%q u@ilizatian ar timber in/western Ebnhan&, amganting

to overcutting of some species,
WOOD SUPPLY BY COUNTIES

Table II and Figure 1 show the volume of standing
timber for counties in Montana. The gquentities shown are

the volumes of timber growing on commercial forest 1&3&.

cammareial forest lend is fareat lanﬁ baaring timber af 7
eemmercial eharaatev aeonomieally avail&ble now ar praauf
yeetiwaly'fer eemmarcial use and nuﬁ withﬁr&wn frem auch-

use.
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TABLE I

ALLOWABLE ANNUAL CUT ARND
ACTUAL ANNUAYL CUT IN MONTANA 1946 (7)

Montana west of Montena east of
Species Continental Divide Continental Divide

élzﬁwavle ~£étugl >7. ﬁilémaﬁig'ﬁgv; ?

——

Whitepine 1st 20 —
Ponderosa pine 100 115 25 10
Larch , 130 10 - -
Douglas-fir .~ 106 - 88 . 60" . 15
Engelmann spruce 85 - 1% - . .20 « 2
Hemlock 2
True firs g
Western redeceder 4 -
Lodgepole pine 35 120 25
Other 5 5 3
Total 460 3163 233 55

,3 ng

O G100 P w0

;fwéldméafaﬁe millicn.beazﬁ'feqtb.lag_saaleg,ahnnallif'*5
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TABLE IIX

PIVMBER VOLUME ON COMMERCIAL FOREST _
LAND BY SPECIES AND COUNTY IN MONTANA {(22a)

Lodgepole Douglas= Englemann

Eastern

Counties pine w»u spruce
waanuwam» w om@nm@mwwnx;‘ywqwﬁm@@.g
Deer ueamamz, - 54,000 - - 16,000
Silver Bow™ 5 wwm eeam 25,900
Medison ..n‘,umwgqaaea, X w»@ momw 5
Gallatin S 624,0000 - ,Hm»qamm R
Park’ . : 430, 2000 181,400 Hmm.waa
Sweet Grass mﬂnﬁco m@ Haaz. 44,600
Stillwater 35,400 : 1 v quaoaf_
Carbon 21,000 " w& mmcH; 31,000
Heager 350, coo. 222, 1000
Broadwater mogaoc Homnoco
Jefferson 304,000 115,000
Lewis & Clark® 258,000 135,000 121,000
Cascsade 30, ww» 25,596
Judith Basin 42, m#a 46,879
Teton 86, oec 16, a@@ 25,000
Pondera Hmwaoo 9,650
" Westernm . mcmmawaww uadmwmme Englemann
.mqaaﬁﬁﬁ%nﬁ; wwﬁa : Haﬂ spruce
Revelli ._am.w@eu wa@ mmo. 9,800
Granite 2 175,000 190, oa@ 10,200
Deer Lodge 13,800 m.qoo
Silver Bow? 15,900 12,600
Lewis & Clark? 55,000 62,000
Powell mm.ooo 199,200
Missoula 127,500 wm@rmoe
Minersal 27,400 160,300
Sanders 66,000 232,200
Lake 38,800 104,300 55,800
Flathead 151,800 461,700 320,700
Lincoln 175,500 552,500 276,000

. Figures are thousand cubic feet.

2 Yolumes shown are for portions of the ocounty lying east or

west of the Continental Divide,.
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The timber growing on land withdrawn from commercial use for
parks, reserves, and wilderness areas is net included.
Neither is the timber ineluded which is growing on remote
end insccessible alpine areas and other land which owing to
very low preductivity, excessively poor quality timber ox
extreme inaeeessibility appaara to be permanantly aut ai the
eammcreial timbexmprc&ueiﬂg alaas~ &ha valumas, given i&
.cnhis £eet, ara the vurnmas, exeluﬁin& bark, af saas& treea'l
anﬁ the saunﬁ volume at eall trees fram a one fbet stump to é
ﬂfeur insh minimnm tap diametax. s S i e e

‘@ha valumes are shawn for ﬁcagias-tir an& Engelmann i
spruce as well as lodgepole pine. Only those counties are
shown where an appreciable volume of these major pulpwood
species oceur. Volumes are not shown for species such as
ponderesa pine, western lareh and white pine which are used )

fnr s&wtimher, but nnt aanaiﬁere& majér pnly'sgaaisa. il

;"?fﬁi ?he annaal guzpweea raquirment for a oas hﬂﬁﬁ&ed teu 5
sulphate mill is apprsxim&‘ﬁsly 5,160,000 eubia teet. (7)
It is shown in Figure 1 that thers are several sreas in
eastern Montana where a suffieient volume of standing timber
is present within a forty or fifty mile radius, to supply a -
one hundred ton sulphate mill for from one hundred to two
hundred years.

Although informetion on the growth of lodgepole pine

is very meager, the reserves of timber are sufficient to



36
allow for a long rotation before it would be necessary to
cut over the same area agein, Even under very extensive
management, the mresent supply plus growth would be suffi-
cient to provide a pulp mill with a permanent source of

pulpwood within a small radius from the sites selected.



CHAPTER IX

ADDITIONAY. BASIC REQUIREMERNTS
FOR PULP MIIL ESTABLISHMENT
Besides the availability of a large supply of wood,
there afo other reguirements which mnst;bs met in order to
establish a pulp mill. These basic reqnirnmanﬁa incrudég
‘{a} water supyly, () pewax ané tnal, {a) wastc aispesal;
’(&} shemiealn' €e) labar' {t} tranapartatiea, ana (g)

larga inveatment,
WATER SUPPLY

Large quantities of water are used in the mamufac~
ture of sulphate pulp, particularly bleached sulphate
pulp. The daily requirements of a one hundred ton bleached
sulphate mill might run frem twa end oneﬁhalt to four st
million‘gallons. (18) %ho amﬁunt of water available #t
variaus plaaea in,eastern mnntans will ba shewn in
chapm X. |

The methods of purification necessary for s mill
water supply vary greatly. TFor some supplies, sereening
to remove coarse debris, followed by a simple filtration
through sand, will make the water satisfactory., {(18) The
water in the Flathead River could be used without treate
mente (17} Although the Flathesd River is not located in
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eastern Yontana, this fact indicates that the specifications

are not too exacting for pulp mill water supply.
POWER AND FUEL

Pulp plants reguire considerable power, and a sulphate
mill nee&s beiler harsepawer partionlarly, fcr opar&tian of
ithe digeeﬁers anﬁ &tsam aquipmaat.'; EERLE S 'f
L In eastazn ﬁbnﬁana, the cheapest sauree at tkia beiier
iﬂhnrsapswsr would prabably be coal trom the eastern Montana :
1and northern Wgoming fielda. 3031 eens%itutea the graa%est
fknnwn paﬁentiai mineral resauxea or §0ntana. Mbntana's coal
reserves have been estimated to contain about four hundred
and sixty billion tons. (19) Most of this coal is not high
quality eocal but may be obtained at a low priece,

‘ &sst pulp mills ganerata a eenaiaexable pertian cf
,their elaetrical enargy requirsm&ats aa a byupreiuat of their:
eteam requirsments. {32} Some of the elaa%xical anergy e
reqwiraments which wexe needed cs&ld.he purahased from the
Montana Power Company. (32) The industrial rate of the
Wontane Power Company is in the low 10 per cent group for the
entire United States. Construction is beginning currently on
a 66,000 kw steam electric generating plant at Billings,
Wontana. (32) Also, the Canyon Ferry Dem near Helena will be

completed to generate power in approximately two and one~hslf
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years., (35) Any of this power which is not used by eoopera=
tives and municipalities will be available for an industrisl

consumer.

WASTE DISPOSAL PROBLEM

In eaﬁahliahing a §Ontana pulp mill eansi&«ratien
must ba givaaxka prablema a£ waste dispasal, paxﬁiealarly
beaaasa of reareatienal valaos iﬁ areaa whare a m&ll;eeﬁié
:be 103&%&&. Sulphata yulp mill wastes cause a small am@nnﬁ
ar pellnxion 1n mazka& aanmxast ta the waata éiap@a&l.gran
bléms can!rentzng a sulphite pulp mi1l. V

The Division of Sanitery Engineering in the State
Board of Health of Montana has been given the responsibility
for control and abatement of stream pollution in the state
of Montana. (31} This aapartmu&t has stat@d tha it weul&

reqaira tﬁ& fbllawing ot a palp mill:

The waatas of & yaper pulp mill eaalé not ba &ian,
charged raw into a stream or river. There would be
no objection to discharging pulp mill wastes inte a
stream providing that asdequate treatment of the
wastes wes socomplished. Plans for a weste disposal
system and treatment would have to be submitted to
the State Board of Heelth and their approval for such
o waste dispesal system obtained. 1

1 Taylor, He W. Sanitary Engineer, Division of

Senitary Engineering, State Board of Health, Helena, Montana
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In a modern sulphate mill the liquid wastes are recov-
ered and either reused in the cooking liguor or burned as a
source of energy for other mill processes. This recovery
reduces the pollution and also resuits in a lower consumption
of basic chemicals. The portion of the liquid wastes not
reused me.y be converted into hy»prn&nats, ‘but tha heat value
af these m&tari&ls is usnally high ansngh,ta mﬂke it more
prafitahle %a hurnAthem for &naxgy. (18} |
| Qhe reaovary ef the solia wastes cf a sulphato pulp
mill is aceemplishe& by the use ot filters or aa@imaatation»a
%helwaste aispoaal prablam of a snlphate mill is compara-
tively simple and inexpensive. (18) '

CHENICALS

The amount of chemicals used in a sulphate mill is
ralativaly small &ue ta the geusa af ths eookingtliquers-
af%er rene%atisn.< wha reeavery of chemieals ia over 95 par :
eant. $adium sulphate is the chiaf chsmieal usea in renevat~
ing\the caeking 11qner. chlorine and sulpher dioxide are used
in bleaching.

The sulphate mills in the Pacific Northwest obtain
their sodium sulphate, called salt¥ cske, from natural supplies
in California. The sulphate mills in the South obtain their
sodium sulphate reguirements chiefly from Louisiana. The cost

of sodium sulphate for a Montana mill would be higher than in

these competing regions,
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The sulphur dioxide used in bleashing can be obtained
from the smelters at inaeonda or Great Falls, Montana. These
smelters produce large quantities of sulphbur dioxide., Chleo~
rine, also used in bleaching, could probably be manufactured
here as cheaply as in other pulp producing regioms. (13)

LABOR

o Iv has been mentiaueﬁ prsvieualy that a one hﬁn&red
ﬁan pulp mill’ previ&es direct amployment for approximately
three hundred peepla, ineluding the wanéa labsr.v‘>

: ‘It is anﬁicipateé that in an area with & history'of
logging activity, such as Montana, there would be no
difficulty in meeting the skilled manpower requirements
necessary in the woods operations supplying a pulp mill.
However, since labor within the mill is largely sPesializod
and &aing w&rk nnfamiliar to tha native populatiaa, theze
will be importation of skillea,laber to the mill aree &uring'
the;initial.years follow;ng establishmegt, _thsvlaher will.
eithér be assimilated 1nté the native population 53 replaced
by local trainees in a comparatively few years,

To attract and hold a laboring population, and %o
provide such neeessities as stores, churches, schools and
recreation on a commnity level, a town for the mill site

should have a population of about five thousand peopley‘
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TRANSPORTATION

With respect to main line transportation, eastemn
Yontana is well served in an easterly-westerly direction,
The region is traversed easterly-westerly by three impor-
tant reil lines: The Chicago, Milwaukee, St. Paul and
Pacific, the Great Kenthern anﬁ the Korﬁhaxn.?aaiiia.v,yr
‘sinae the market fsr palp will pr@b&bly be in ﬁhe‘ﬁak# |
ﬂstatea arsa, thase ﬁhr«s railreada ettar gaeﬁ tranaparta~
tion accommedatians. ‘

; Ii a papar prudnst is mannfaeturea in the fukura,,;
Lthere are rail cannactions at Butte an& Billings ﬁbnt&na,
for shipment to Southern Rocky Mountain and Plains States

markets,
LARGE INVEST&EKT

& larga inveatmant ia require& ta estahlish a pulp
miil. In 1941 ahaut @2 50@ 09@ waulﬁ have baan reqnired
for tha conatruetion of a Qne hnnérad ton bleaehe& salphite
mill. (13)

In 1945 the Idaho-Montana Pulp and Paper Company
stated in their prospectus that they planned to raise a net
amount of approximately $2,500,000 to construct and put
into operation a one hundred ton unbleached sulphite mill
and a fifty ton newsprint plante. (4)
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A sulphite mill and a sulphate mill are similar in
their equipment requirements and it is expected that a
bleached sulphate mill would requirerg similar amount of

caﬁi%al for construction.



CHAPTER X
ACTUAL NMILL SITES IN EASTERN MONTANA

In examining the possible sites for a pulp mill in
eastern Montana, four cities were selected which were
located near eonoentratians of 10&gepele pine stan&s.
These sites are: Helena, Livingstan, Bazeman an& Bill&n.

Th& vorume et lodgépele pine within furty ar xifty
miles of aash at these sites ts suifieien% to suggly & one
hun&red tcn pnly mill far over one hundreé years. See
Eignra:l, gage~38, ?ba exizﬁing ra&& syatem ani the
availability of the stands would determine the cost of the
wood at the different sites, at least in the initial years.

The water supply available near these cities is
shown in Table III. It was assumed that a pulp mill would
h&ve to ﬁnrniah ita own water supply._ Hewaver, a larga
paxt of the wator su@ply of a mill might be chtaine& from
the existing,eitx water supply. In Livingsﬁan,iar exam~
plé, there wouié be 4,500;000 gallons a aaj available from
the eity water supply, which would be sufficient for a one
hundred ton bleached sulphate mill.,

These cities are all of suffieient size to accom=-

modate the labor supply of a mill, Helena, Livingston and

Bozeman are all located on a2 main line east-west railroad,
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TABLE III
DISCHARGE OF RIVERS NEAR EASTERN MONTANA CITIES (25)'

o Anmai? Minimm
City ~  River  Discharge Discharge

Helena Missouri 4,9601 500
Bozeman Yellowstone 3,870 . . 890 . -

 Livingston = Gallatin . .. - M08 . . 130

- Dillon .~ Beaverhead 420 69

1 VYolumes given in cubie foot éaeanda‘

2 The water requirements of a one hundred ton dleached
sulphate mill would be approximately five cubic foot
seconds, as one cublc foot second eguals 646,316.88
gallons per day. B
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As 1s %o be expected, these sites all have their
relative advantages and disadvantages. Actual production
cosis in each location were not determined tut the
minimum essentials of establishment are met in each

location.



CHAPTER XI
SUMMARY AND CONCLUSIONS

Due to an increasing consumption of paper products
end a diminishing pulpwood supply, a pulpwood procurement
problem has developed in the United States, This problem
ié pr&aent in varying degrees in all ef,thn pulp proe
éncing.regicns, | |

Tharé is a large availadble supply of lodgepole
pine in Montana, especially east of the Continental
Divide. The wood supply economy of the‘ﬁnited States
would benefit if this timber, mot fully utilized at pre~
sent, were used in the manufacture of paper pulp.

A pulp mill located in Montana would benefit the
local forest industries and the economy of thaﬁcommunitiaa_
concernede. . , ‘, : | ,

Lodgepole pine has proven to be a’satisfaetary»yulp%
wood species for making sulphate and groundwood pulp. Some
difficulties have been aneountered.in.fhe manufacture of
sulphite pulp from lodgepole pine due to the presence of
piteh. However, these difficulties are not insurmountable
and it is probable that they will be overcome in the
future,
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At the present time the manufacture of bleaehéd
sulphate pulp seems to offer the best possibilities for the
utilization of lodgepole pine in Montana., Bleached sulphate
pulp is being used to a greater extent in recent years,
replacing sulphite pulp. The consumption of cearse papers
and peperbosrds, which are made from sulphate pulp, has
increased to a greater extent than the cansnmpticnvof other
types of paper pre&aats. @his trend is expected to continue.
Due to these fagts it is probable that a market could be
Ataun& tor sulphate pulp pro&meea in Kﬁnﬁana. Thia market
would ba located largely in the L&ke States whera a large
amount of lodgepole pine, in the form of pulpwood, is being
shipped at the present time.

Lodgepole pine has several physical characteristics
whigh increase its value as a source of pulpwood for the :
manufacture of sulphate pulp; The smnoth.straight form and
thin bark of Montana lodgepole pine make paasihle a high
content of so0lid wood per cord and reduce handling costs.

The large diameter of the fibers of lodgepele pine is
a valuable paper-meking quality. The suceess in pulping
dead trees would allew utilization of disease and insect
killed lodgepole pine.

If equitable freight rates are established and good
efficiency is obtained in the production of the pulp, it
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would be pessible to operate a sulphate pulp mill in
Montena at a profit, in competition with other producing
regions.

The requirements for the establishment of a
sulphate pulp mill are met in the vicinity of each of the
following cities of eastern Montana: Helena, Livingston,
Bozemen, &nd 31110n. 7 I v B

?hexa appears ta exist an appartunitg far estab-
,liahing a proiitahla and benafxeial inﬁnstry, a sulphate
pulp nmill, at one of these locations,
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